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I. OENERAL
Academician V. Ambartsumyan Awarded Goid Medal by English Society

The Royal Astronomical Society of England awarded its gold medal to
Academician V. Ambartsumyan, president of the Academy of Sciences
. Armenian SSR, for his work in the fields of theoretical and stellar
astronomy. ("Academician V. Ambartsumyan Given Gold Medal"; Moscow,
Pravda, 14 May 60, p L)
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I7. ROCKETS AND ARTIFICIAL FARTH SATELLITES
TASS Reports on the Launching of the Soviet Spaceship

The folluwing dispatch appeared on the front page of Pravda on 16 May
1960 and on the front page of Izvostiya on the following day:

.. Scientific-research and experimental-design work has been carried on
in recent years in the Soviet Union for the preparation of & flight by Man
into cosmic space,

The attaimments of the Soviet Union in the creation of artificial
earth satellites of large weights and dimensions and the succeasful testing
of a powerful rocket-carrier capable of putting a several-ton satellite .
into a given orbit, have emabled us to proceed to the creation and initial
testing of a spaceship for prolonged Ilights by Man in cosmic space.,

On 15 May 1960 the Soviet Union achieved the launching of a spaceship
and 1ts placement in an earth satellite orbit. On the basis of data that
has been received, the spaceship, in accordance with advance computations,
has been put into a nearly circular orbit at a height of about 320 kilo-
moters above the Earth's surface; thereafter it was separated from the last
stage of the rocket-carrier, The initial period of revolution for the
spacoship was 91 mimtes. The inclination of its orbit to the plan of the
equator i1s 65 degrees., The waight of the spaceship without the last stage
of the rocket-carrier is L toms SLO kilograms. Aboard ths spaceship there
was an airtight cabin carrying & weight equivalent to that of a man, It
alsa carried all the necessary equipment for a future flight by .a man and
-alls‘o various apparatus whose weight, together with the power sources; was
1’ 77 kgo

The launching was intended for the teating and checking of the systems
aboard the spaceship that provide for its safe Zlight, flight control and
return to Earth, It was also to check the necessary conditions for Man in
space. This launching has laid the beginning for the complex work of deyel-
oping dependable spaceships that insure a safe flight ihto space by Man,

On receipt of the necessary data from the spaceship the airtight cabin
veighing about 2.5 tons will be separated from the ship. No provision is
made in this launching for the retarn of the airtight cabin to the Earths

after the cabin has been checked for its reliabdility of operation and after ‘ )
it has been separated from the spaceship it and the spaceship itself will

begin their descent on command from the Earth and will cease to exist on ®
entering the ddnse layers of the atmosphere, v

The spaceship carries & "Signal" radio tranamitter operating on a fre-
quency of 19,995 mc with both telegraphic and telephonic modes of transmission.

CPYRGHT
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In addition to tho "Signal" transmitter, the apaceship carries
special radio apparatus for the.transmission to Earth of data on the opera-
tion of the inatruments it carries and for the procise measurement of ele-
ments of the orbit. The powering of the scientific and measuring apparatug
of the satellite is accomplished by means of chemical and solar batteries.

The processing of the first data received from the spaceship has showi]
that the apparatus it carries i1s operating normally. Ground stations are
making regular observationy of the spaceship.

The spaceship passed over Moscow at 0611 hours, The Soviet spaceship
passed over Paris at 0738 hours Moscow time. It passed over Leningrad at
0743 hours. At 1036 hours Moscow time the spaceship flew over New York.

The spaceship can be observed visually in the vicinity of the city of
Vladivostok on 15 May at 2112 hours moving in a southeasterly direction,

The following dispatch appeared on the front page of Sovetsk;za CPYRGHT
o

Aviatsiya on 24 May 1940 in an article headlined "On the Motion o
Soviet %paceahip"s

At 1800 hours Moscow time on 23 May 1960 the Soviet spaceship come
pleted 13 revolutions around the Earth; during this period it has travelled
5.7 million kilome’ ers, The spaceship has now been moving in a new orbit
for a period of five days. The airtight cabiwn, having been separated from
the spaceship, 1s presently moving in an orbtit that is close to the orbvit of
the spaceship,

The data previously announced in respect to the new orbit have been
fully confirmed by the results of direct measurements., The period of revo-
lution of the spaceship is 94,25 mimutes; the apogee and perigee are 690 and
306.5 km, respectively.

The "Signal" radio transmitter installed on the spaceship, operating on
a frequency of 19.995 me, is continuing to operate normally, tfansmitting to
the Earth information about pressure; temperature, and the operation of the
instruments situated aboard the ship.

Valuable data have been received as a result of the processing of the
great quantity of telemetric information transmitted from the spaeeship. In
particular, important nsw data have been received in respect to the proces-
ges connected with the shifting of the spaceship from one ortit to another.
These data demonstrate that it is possible to control the motion of
satellites,

The telemetric information fxom the spaceship is still being received
and processed, Recently received data indicate that conditions in the
cabin are still such as to insure the life activity of Man,

m3e. . ... CPYRGHT
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The last atage of the rocket-carrler, contiming its movement in its
former orbit, had completed 137 revolutions around the Earth by 1823 hours
on 23 May., At the present time, it is therefcre possible to obaserve
separately tho spaceship, freed of its cabin, and the last stage of the
rocket carrier,

On 2L May the spaceship and the last stage of the rocket carrier can
be visually observed before surrise from 50° to 58° N, and after sunset
from 60° to 70° 8. | |

("gg the ngon of the Soviet Spaceship", Sovetskaya Aviatsiya, 2L May
19 9 Peo 1l

The following article had appeared on page 2 of Sovetskays Aviatsiya
a fow days earlier:

The plamned program of research on the flight of the spaceship was
termimated on 19 May 1960,

In accordance with the program, an order was given on 19 May at 0252
hours for the activiation of the Wraking apparatus and the separation of
the airtight cabin in order to bring the spaceship down from its orbit.

The breking apparatus wes activated and the ship was thereby stabi-
liged during the time of opsratiom of the propulsion apparatus, However,
8s a remlt of the malfunction of one of the instruments in the orienta-
tion system at this tims the direction of the braking jet deviated from
the computed direction., As a result, instead of a decrease in the veloc-
ity of the ship there was some increase and the apaceship moved into a new
elliptical orbit lying almost in the former plans, but having a consider-
ably greater apogee,

The separation of the airtight cabin from the spaceship was accom-
plished; during this time & normal operation of the system of cabin
stabilization was recorded,

As a result of the first launching of a spaceship, a gerles of very
important ascientific and technical problems was solved.

== The reliable take-off and flight in space 1in accordance with a
glven program was checked for the powerful rocket-carrier; this insures
the accurate putting of a spaceship into an orblt close to a circular one.

«= In the process of flight there was achieved a reliadle control of
ths spaceship and 1ts orlsrtation over & pariod of several days.

»= The received telmmetric measuremeonts show that in the course of

the entire flight the air conditioning and thermoregulation systems of the

ship operated normally and provided conditions such as nscessary for the
future flight of Man, ‘

-.‘l-
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=~ Communications with the spaceship by telegraphic means were normal,
Communication by telephone during relaying of surface station transmissions
through apparatus aboard the spaceship was disrupted due to radio noise
causing great distortiona,

~= Special radio apparatus, designed for the transmission of commands
aboard the ship, the control of the flight orbit, and the transmiassion of
telometric information from aboard concerning the systems on the ship,
successfully fulfilled its assigmment,

w~ The operation of the self-oriernting solar atteries transpired
normally,

-= A1l the basic apparatus designed for the accomplishment of a
descent has been designed properly and cen insure the accomplishment of
this task,

The received information on the first flight of the spaceship pro-
vided important mew data for the accomplishment of a future controlled
flight by Man into the cosmos and showed the correctness of the basic
thesis assumed during the creation of the spaceship. The result of thias
work enables us to proceed to subsequent atages of testing,

At the present time the spaceship and the airtight cabin situated
nearby are moving in an orbit with a period of revolution of 94.25 mimtes.
The perigee of the orbit is 307 km and the apogee 690 km, The angle of
inclination of the orbit to the plame of the equator is 65 degrees.

The last stage of the rocket carrier is contiming its movement along
the former orbit.

The radio transmitter "Signal", installed in the spaceship, is cone
timiing to operate normally, transmitting to Earth information about the

nta.

(Sovetskaya Aviatsiya, 21 May 1960, p. 2)
"Pravda" Reports Spaceship Observed and Photographed Over Tasghkent

Taghkent; 16 May, More than 100 photographs of the third artificial
earth satellite have been taken oy workers at the station for photographic
observation of satellites of the Tashkent Astronomical Observatory. And
yesterday morning, scarcely having heard the radio report of the launching
of the spaceship, the chief of the station, Abduzalyam Latypov, began to
make his equipment ready. _ ‘

CPYRGHT
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| apaceship amongat the astars,
("Spaceship -- High Above the Horizon®, Pravda, 17 May 1960, po L)

The preliminary data received in advaice as to the tims of the
passage of the spaceship over Tashkent made it possidle to hope for
sucoessful photography.

The spaceship appeared at OLLS hours, rather high in the sky above
the horison, for & psriod of four mimtes; it was clearly visible. It
was successfully photographed and the £ilm was developed, The station
workoers were delighted when they saw on the fllm the clear trace of tha

Soviet Scientists and the Soviet Press Hail Soviet Achievements in Space

The entire world is once agein applauding the grandiose victory of
Soviet science and technology. A large spaceship has been put into orbit
for the firat time in history. It weighs 4 toms 5L0 kilograms, which 4s
three times heavier than the laast stage of the third Soviet coamie rocket.
Aboard the ship 1s an airtight cabin containing a weight equivalent to that
of a man and all the equipment needed for future flights by Man into the
commnos,

The begimming has therefore been laid for the practical tests that
will precede the flight of Man into universal space,

One involuntarily recalls the witty answer of N, S. Khrushchev in
answer to an American correspondent: "When do you plan to shoot a man onto
the Moom?®, "We do not imtend to shoot & man", answered Nikita Sergeyevich,
to shoot is the same as to throw away®.

Yes, the Soviet Umion, which is alien to the frivolous pursuit of
scientific and technical sensations; is approaching the problem of inter-
planetary flights with all due hintoric responsibility,

Such flights will be made, Bat they will be made only when science
and technology have insured the complete safety of the traveller and pro-
vided for his safe return to Earth,.

The first rocomoiterers of interplanetary highways were the Soviet
artificial earth satellites and cosmic rocketsy it was they that brought
us invaluable new informatiom about the immediate surroundings of our =
Barthe It is sufficient to recall the discovery of the radiation belts
around the Earth, the peculiarities of solar radiation, the intensity of
cosmic rays, the degree of danger from meteorites, and many other such
things, Medical-biclogical investigations have already been made by using
experimental animals -- dogs sent up in cosmic rockets., These dogs "flew"
at heights up to 470 km and returned to Earth safely. To be surs, these

. CFY
6=
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flights lasted only 15 to 20 mirutes. Put in tho astonishing experiment
in the second satellito with the dog "layka", 1t 4a well known that the
animal lived for a whole week., An analysls of the resulting data showed
that "Layka" withatood well the difficult conditions of flight in a state
of weightlesaness,

Bat we cannot mechanically apply the results of our experiments with
animals to Man, Animals do not comprohend whers they are flying or why,
Man, on the other hand, has reasoning and a consciousness. The state of
4 man's nervous aystem is directly reflected 4n all his physiological
functions. That is why a complately new field of knowledge, space medi-
cine, has been so actively developed in recent years.

The basic tasks of space medicine are the study of the influence of
cosmic flight on the health and working ability of Man in order that there,
in the expanges of the Universe, Man can work safely and with his full
energies, The living organism must be protected from the influence of a
complex of cosmic rays, Roentgen rays, ultraviolet radiation and corpuscular
radiation, We must find means in order that Man may not bs hindered by the
absence of molecular oxygen, by low barometric pressure, and by excesaive
cooling or heating. The overloads arising during acceleration or decelers-
tion in flight, and especially the state of weightlessness, are factors of
very great importance,

Safeguarding the safety of the cosmonaut requires the proper solution
of many technical and medical~biclogical problems., The most important
obstacle, if you please 1s Man himself —- the "fragility" o# his body., Man
should have at his disposal such ships and such instruments s will insure
his safe return to Earth or rescue under emergency situations. A spaceship
entering the dense layers of the atmosphere without a decrease in velocity
would be heated to a temperature of 2,000 to 3,00 degrees and this would
result in a rapid fusion and disintegration of the ship's body, That is
why the matter of the rsturn to Earth truly remains oms of the most diffi-
cult problems to be solved. It is possible that it will be necessary to
decreage the velocity ¢f the ship in the rarefied lsyers of the atmosphere
ard over a long segment of the route,

Autcmation 1s being used more and more in modern aviation due %o in-
creased in speed. Space navigation with velocities on the order of eight
or more killometers per second will require still more automation, Never-
theless automatic apparatus in space will never be able to replace Man

completely,

The new achievement of the Soviet people =- the heavy spaceship ~-- will
undoubtedly provide angwers to many still unsolved problems involving the
survival of Man in gpace. The flight of this spaceship enters into the his-
tory of astronautics as one of the last steps before the pemstration of Man
into the Universe,

-7

Sanitized - Approved For Release : CIA-RDP82-00141 R000201 240001-5



Sanitized - Approved For Release : CIA-RDP82-00141R000201240001-5

It is important to bear in mind tho general purpose of those cosmic
flights. One sometimes hears or reads that in the far distant future,
when conditions for life on the Earth have become less favorable than they
are at the present time (possibly because the Sun will give leas heat and
light) mmardity will migrate to other worlds, closer to the Sun, Unfore
tunately some persons seriouasly regard the problem of flights into the
cosmos as & preparation for such a future evacuation of humanity to other
worlds. Such viewpoiats are sheer nonsense. The Earth has always been,
is, and alwvays will be the beat of world for Man, And this is not because
there are no other planets in the Universe suitable for life, There are -
doubtless a countless rumber of habitable worlds in the infinite Universe,
but the life of Man is muat closely and undisruptedly conmmected with living
conditions on the Earth, This is where Man developed, became a ratiomal
being, created a magnificent culture and civilization, and travelled the
difficult route to the new Socialist organization of society. Man is build-
ing Commumiam over a conaiderable part of the world and there is no reason
for him to change his Mother Earth for amy other planet,

Flights into space are not being made to distract people from the imple-
mentation of a better life on Earth, No, we will never be "Mobn-men" or
"Martians®, The fact is that the scientists of the Barth have now upproached
that stage in the development of sclence when many problems of primary
importance can no longer be solved by remaining at the bottom of that ocean
of air that sturound our plamet, We must carry various kinds of scientifie
apparatus and instruments beyond the 1limits of the Barth’s atmosphere. We
have a single purpose -- the discovery of new laws of nature and new secrets
of the Earth and skys this is so Man will be able to better organize his life
here cn Earth,

Socialist society, victoriously sdvancing towsrd Commnism, is creating
the most favorable ~onditions for the progress of science, It 1s stimulating
the rapid development of all its disciplinee, it 1s opening up space for the
growth of the gifts and talents in which our people so abound.

The Americans have lsunched 19 ariificial earth satellites, But the
largest, placed in a polar orbit; welghs only 770 kilograms. An American
attempt to laumch a 2=ton satellite was a failure,

Another American failure was tha unprecedented provocation of the
United States, piracy in the air space of the Soviet Umion, Inclidentally,
the Americans sre trying to keep secret the data pertainimg to the last of
their artificial satellites, asserting thai they were not launched in accord-
ance with the program of the Intermational Geophysical Year, Now, after the
Powers adventure, it is becoming clear what "program® these Americen®invase

tigations of cosmic space" arc belmg conducted undar,

CPYRGHT
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Our country has plonsered the wey intu sr.ce for all of humanity and
is pursmuing exclusively peaceful sclentific goals. The time 1s approache-
ing when we will bs able to gpeak of the cosmic future of humamity -- an
inevitable stage in the conmtimuing progress and evolution of human society,
The brisk development of astromsutics is already setting a course for the
penetration of Man into spacs, for tho time being for scientific research.
The following aphorism of K, E, Tsiolkovskiy is being wldely quoted: "Our
planst 1s the cradls of reason, but it is impossible to live in & cradle
forever",

The magtery of space will occur at a more rapid pace when there is a
triumph of peace and friendship between peoples. That L5 why the coircie
dence of the launching of the Soviet spaceship and the begimning of the
Paris conference of the chiefs of the four great powers is so deeply
symbolic, There is every reason to bellsve, as K. E. Tsiclkovskiy has
said, that "humanity will not remain forever on the Earth, bat .,. at first
will timidly penetrate tsyond the limits of the atmosphere and then congqer
all of circumsolar space"”, Whatever be the new discoveries brought to us
by the new spaceship, flying on wings created by the labor of the people of
Soclalism, they will always be evidsnce of the most magmificent creativity

| __of the human mind.
- ("Man Comquers the Cosmos", by I, Sheviyakov (Chief of the Scientifice
Methodical Section of Mcscow Planetarium), Pravda, 16 May 1960, p. L)

Reports and Comnents on the Spaceshlp =« Excerpts from the Soviet Press

The following is the gubstance of comments made by Academiclan A,
Hagonmravovs

The tremendous Soviet spaceshlp is contiming to move in its orbit,
We should take speclal note of the constamt imersass in the weight of these
reconmoiterers of space. This is evidence of the continuing increase in
the power of Soviet rocket technology.

This increase in the useful payload of the rockets is continuing to
open up new possibilities for the expansion of a program of sclentific
resea.*che

In a majorlty of cages, it is trus, scientific research in space, with
a1l its complexity, is successfully heing accomplished without the direct
intervention of Man, It is often necessary to react to extermal influences
with a gpeed which the sense organs and brain of Man cammot satisfy., In
such cages the operation of automated devices is even more perfect than
would be the actions of Man. Put a flight by Man in space is nevertheless
of extraordinarily great importance to sciencs,

The direct intervention of a man will be nscsssary in all cages.which
it is impossible to foresee in advance. Flights that are manned will there-
fore substentially expand our possibilities of knowing the cosmos.

-9-
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The first queations always asked by foreign reporters is: "When will
the Soviet Uilon send a man into space?”, This 1s bscause everyone believes
that the first traveller in space will be a Soviet citizen aboard a Soviet
spaceship.

It 48 presently difficult to pin down a definite time for the accom-
plishment of the first tiravels into space, tut the tims is not too far off,
("Route into the Cosmos", Academicisn A. Elagomravov, Privda, 17 May 1960, p. 3)

The following are the summarized remarks of Prof. G. Pokrovskiy:

The weight of the payload of satellites and cosmic rockets is an ox-
tremely important technical index, But by all criterla the Soviet coamic
rockets far surpass the rockets doveloped in the United States, Soviet
rocket science, technology and imdustry outstrip thu United States, desplts
the fact that the leading capitalistic groupings in that country are making
mad efforts, striving to overtake and outstrip the USSR in the development
of space rocketry.

In their research the scientists of the Urited States have not gone
beyond the limits first established in the Soviet Union; moreover, they have
buen umble to duplicate the solution of the most difficult problems (the
delivery of a flag to the Moonm and photographing of the far side of the
Moon), Now & new stags has begun in the study and mastery of space., Sci-
entific requirements and technical feasibility have led to the need for
sonding a man into space.

The acceleration imparted to a spaceship by the rocket carrier as it
rises from the Farth to put the spaceship into orbtit shuuld be relatively
small in order not to cause harm ¢r difficulty to the cosmic passenger.

It 1s an especislly difficult problem to provide for the safe return of
space travellers to the Eartl, Firstly, it is important to provide for the
paceasary changes in direction and velocity of fligh% in space; this can be
accomplished hy the use of an appropriate jet motor. Secondly, by means of
one type or another of aerodynamic brakes it is nscessary to cut down the
velocity of the ship's movement as it enters the denser layers of the atmos-
phere, The braking should be quite smooth and not cause vitratlons or over-
losds that would be intolwr-abls for man. Thirdly, the inside of the cabin
holding the passenger should bs protected from the excessive heatlng caused
by the interaction of the snaceship with the surrounding atmosphere on pass-
ing through it at high velacities, Fourthly, provision shouid be made for
the descent of the spaceship at a precisely dufined point on the gioba; this
requires wmsually precise naneuver:ng during the deacent and approach to
the Farth, It is also necessary that the landing be made smoothly, without
jolts which could injure the sccupant and make the sensitive apparatus
inoperative, ‘

- 10 -
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Change in velooity during tho flight and subsoquont maneuvers associ
ated with the landing are acsomplished with greater ease and safety the
amaller is tho woight of the load returming to the Farth, The ocabing on
the spaceships will be dotachable specifically for this reason. Only the
cabin will return to Earth, mot the entire spaceship. :

It is important to protect tho cosmomaut from tho influence of currents
of high-energy particlos and short-wavs radiation, It 4s essential that the
flight path in the coemos not pass through zones in which high-energy parti-
clos are concontrated. Howaver, those reglons are quite safe which 1lie
directly above the denser layers of the atinosphere. The Soviet spaceship is
making its £1light in this part of cosmic space.

In gensral, the departure of a manned spaceship into the more distant
rogions of space can be accomplished only from the polar regions; this makes
it possible to escape the influence of the radiation belts cituated in the
plane of the equators A cosmic f1ight by Man should also be made in periods
of lessened solar activity when the Sun's surface is not underguing those
powerful outbursts that are accompanied by the emission into space of radia-
tions and currents of high-energy particles that are dangerous to Man,

A porlod of lessened solar activity is now beginning. Inasmuch as such
phenomena are subject to a periodic regularity, studied in detail over a
period of decades, we are sure that the period of lessened solar activity
will last for the next few years, It should be exploited for the first
flights by Man into cuter space,

In this period Man should make an intercontinental flight through
cosmic space, Such a flight could serve as the begiming of hypersonic
transport by means of rockets. Rockets, for example, could cover the route
between Europe and Antarctica in one hour,.

Flights with a landing on the Moon, anmd then on Mars and Vemus, could
probably bYe accomplished later,
("The Cosmos Avalts Mani", ty G. Pokrovskiy, Promyshlemno-Ekonomicheskaya
Gazeta, 20 May 1960, p. L) |

The following is the full text of another feature article:

The launching of the new Soviet spaceship, weighing L tons, is of
immense sig-dficance for the contimuing study and peaceful mastery of cosmic
space. A satelllte of such a size can hold a man and a great mmber of
scienti fic instruments for the making of various astronomical and geophysical
observations; they will give much valuable data about the properties of the
space surrounding the Earth and about cosmic bodies. : ‘

- n- CPYRGHT
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A total of 2% years have passed sinco tho launching of the first
artificiul ocarth satellite. But what immonse successes have since been
attained by Soviet rocket technology! Used for peaceful purpeses, it is
assisting people in the mastory of the immonse spaces of the Universec and
the penetration by the human mind and scientific genius into the infinite
depths of the cosmos. It encourages and inspires Man in his struggle for
mastery over nature.

Today marks the opening of the conference of heads of states of the
four groat povers. The reactionary forces of the United 3tates have greeted
this conference by sending an air pirate into the peaceful skies of our .
country for the purpose of espionage, But they failed, The uninvited guest
was forced to "land" ~- which wes not his wish! The imperialiasts have
learned an object lesson and received an important warning for the future. .

The Soviet Umlon;, on the othar hand, has groeted the summit conference
by the launching of a glant spaceship which is making its flight in the
interests of the progress of all humanity. The spaceship on itas first
revolutions around the Earth has already passed over Moscow, Paris, New York
and Lordon, This 1s & symbol of mutual understanding and friendship between
nations. Let the voice of reason and progress triumph in the forthcoming
negotiations of the chiefs of statel And when they agree on full and uni-
versal disarmament, all the successes of modern science und technology will
be fully and exclulsvely directed to peaceful goals, to the advantage of all
the people, We can then imagine with what gigantic steps humanity will move
to the peaks of sclence and progress.

("To the Peaks of Knowledge", by A. Mikhaylov (Correspording Member of the
Acadany of Sciences of the USSR), Pravda, 16 May 1960, p. 2

The following are excerpts from an article by Ye, Fedorov, Corresponding
Member of the Academy of Sciences of the USSR:

The interplanetary flight of man will be of special sigmificance in the
study of the cosmos, The illustrious saccesses of Soviet rocket technology
have made sich a flight possible and have made the solution of this problem
the order of the day, Immediately after the launching of the first artificial
earth satelli‘e a torrent of applications poured into the Academy of Sciences
of the USSR and its institutes from enthusiasts offering their services and
even their lives for flights into the cosmos. Incildentally, among them were
more than a few applications from citizens of foreign countries,

A spaceship of large sise and weight is a prime necessity for such a
manned flight, It should have apparatus for the renewal of oxygen and for
the maintenance of temperature within a given range, a food supply and adapta=
tions making it possible to ingest food and water under conditions of weight.
leasness. There must be apparatus for dependable two-way radio commrnications.
Man miat be reliably protected from overloads while the ship is being put into
orbit and during its descent to Earth, as well as from the harmful influence
of coamic radiations.

CPYRGHT
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Change in velocity during the flirht and subsequont mancuvers associ-
ated with the landing are accomplished with groater ease and safety tho
amaller 1p %he woight of the load roturning to tho Earth. Tho cabins on
the spaceships will bn dotachable specifically for this reason., Only the
catdin will return to Earth, not tho entire spaceship.

It is important to protect tho cosmomut from the influence of currents
of high-onergy particles and short-vave radiation, It is ossential that the
flight path in the cosmos not pass through zones in which high-energy parti-
cles are concontrated. However, those reglons are quite safe which lie
directly above the denser layers of the atmosphere, The Soviet spaceship is
’ making its flight in this part of cosmic space.

In general, the departursa of a mannod spaceship into the more distant

v regions of space can be accomplished only from the polar regions; this makes
it possible to escape the influence of the radiation belts situated in the
plane of tho equator, A cosmic flight by Man should also be made in periods
of lessened solar activity when the Sun's surface is not undergcing those
powerful outtursts that are accompanied by the emission into space of radia-
tions and currents of high-mnergy particles that are dangerous to Man.

A period of lessened sclar activity is now beginning. Inasmuch as such
phenomena are subject to a periodic regularity, studied in detail over a
period of decades, we are sure that the period of lessened solar activity
will last for the next few years. It should be exploited for the first
flights by Man into outer space,

In this period Man should make an intercontinental flight through
cosmic spacs, Such a flight could serve as the begimning of hypersonic
traisport by means of rockets. Rockets, for example, could cover the routs
between Europe and Antarctica in one hour,

Flights with a landing on the Moon, and them on Mars amd Venus, could

("The Cosmos Awaits Mani", bty O. Pokrovskiy, Promyshlenno-Ekonomicheskaya
Gazeta, 20 May 1960, p. bs

The follewing ia the full text of another feature articlex

The launching of the new Soviet spaceship, weighing L% tons, is of
. immense significance for the continuing study and peaceful mastery of cosmic
space. A satellite of such a gize can hold a man and a great mmber of
scientd fic instruments for the making of various astronomical and geophysical
cbservations; they will give much valuable data about the properties of the
v space swrrounding the Barth amd aboub cosmic bodies.

CPYRGHT
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Much marginal or extranecus material is included and the article,
written in sketchy torms for a popular audience, contains nothing to ex-
nd our knowledge of Sovist space technclogy.
Automatic Apparatus in Spnco' by Academician V, S, Kulebakin, Sovetskays
Aviatesiya, 20 Mgy 1960, p. 2

M1l Text of an "Izvoatjig' Feature Article of May 17

On 15 May the Moacow radio amnounced to the entire world the news of
the new and remarkable victory of Soviet science and technology == the
launching of tho world's firat spaceship in an earth satellite orbit,

A report from TASS £111s us with pride of our great Motherland which
steadfastly contimes to maintain superiority in the peaceful competition
of world science and technology in the inveatlgation of cosmic space.

The still short history of these investigations consists, in essency,
of & listing of a series of Soviet victories, each of which is a "first®* of
its k:lul.

This new creation of Soviet sclence and technology is not only char-
acterized by its umprecedented size and weight -- L tons 540 kilograms.
The mathematical processing of observations made after the first days of
revolution of the new space ship have shown the exceptional accuracy of its
launching -- the full coincidence between its precomputed and actual orbit,.
Radio commnications are operating reliablys; its signals are being reliably
received in a great number of countries; the airtightness and the tempera-
ture of the cabin are being maintained completely. The cabin ias equipped
with all the apparatus necessary for the maintenance of the conditions
necessary for the life of Man. The ship was supplied with complex apparatus
permitting it to be separated from the cabin in response to a radio command
from the Earth,

In the present flight of the new giamt satellite no provision has been
made for the preservation of the airtight cabin during its descent to the
Farth == it will cease to exist on entry into the dense layers of the
atmosphere,

Thus, the flight of the new satellite is the most important preparatory
step before the last stage in the conqueat of space =- the actual flight of
Man in the space surrounding our plamt., It has now become clear that this
great achievement, comverting Han'a immemorial dream into reality, 1s
virtually at hand.

In the illustriocus list of Soviet victories in the mastery of cosmic
space there clearly stand out features characterizing our science as an
integral part of our entire Soviet form of life. This above all involves
strict planning and the followiig through of individual stages of research.

-1k - CPYRGHT
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Each stage introduces new attainnents and its rosults are considered when
preparing for new regoarch to follow.

Socondly, there is the extremely close relationship between science
and technology -~ tho results of oxporimental and theoretical investiga=
tions and mathematical computations are rapidly converted into metal, into
technical products, in whoso manufacturs there is a constant working cone-
tact between acientists and ongineers.

There 1s atill another characteristic feature -~ the high degree of

’ Soviet humanism, manifesting itaelf in the most careful preparation of the
decisive stage -- the flight by Man into space. We recall the indicative
answer that was given to this question by N. S, Khrushchov in answer to an
‘ Amorican correspondent about when the USSR intends o "shooi" a man onto
the Moon, "We do not plan.to shoot anyome", replied Mkita Sergeyevich...
"to shoot 1a the same as to throw away", Pracisely because Soviet geience
1s alien to the spirit of adventurism, this last step will be taken only
after the final perfection of all details guaranteeing the complete safety
of flight for Man and his safe return to Earth",

The launching of the first spaceship on 15 May was a substantial step
in theas preparations.

On the eve of the forthcoming long=-awaited flight by Man into space
1t 1s ugeful to look arocund at that which has already been accomplished by
biological ard medical science and soberly evaluate what still remains to
be dome in order to insure the full safety of the future piomeers of space.

Is hdological and medical.science ready to angwer the question of the
possibility of a flight by Man into space?

Great and complex problems are bsing answered by a new science that has
deoveloped literally 4in the last few years —- cosmic blology and mecicine,
This science developed at the meeting point of many scientific and technical
disciplines, such as blophysics, blochemistry, physiology, pathology, avias
tion medicime, geophysics, astrophysics, radiology, aerodymamics, rocket
technolegy, radiv electronics, and others. Space medicine is still very new
but this lends a special charm to space biology because of its nowness =- a
source of creative ideas, during quests and methodical ingemity for the
people devcting themselves to this branch of science.

In the sclution of problems associated with the cosmic flight of Man,
cosmic medicine proceeds along the proven path of development of medieal
v sclence as a whole -= through a great preliminary stage of experimentation
on andmals, carefully conducted by taking into account all the attaimments
of modern science and technology.

CPYRGHT
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Despite 1ts newnsss, space biology has already developed its spocific
mothods of rosearch, This is bocause of the radical differemce batween the
conditions for conducting cosmotdological experiments and the experimental
conditions for other Wological sciences.

In the experiments in cosmic physiology, from the moment vhen an
animal is placed in the airtight compartment of the rocket, the possibility
of any participation by the experimenter in the further course of the experi-
ment 1s completely excluded., Everything must be foresesn in advance, every=-
thing insofar as possible should be automatically recorded.

During flight in the upr.r layers of the atmoasphere and beyond its
limits, Man will have to deal with a great many factors that are umsual
in their intensity or qualitative peculiarities,

Let's snumerate the most important of them.

The most significant is the high degree of rarefaction of the air -
an insignificantly low barometric pressurs, the abasnce of molecular oxygen,
and in a certain layer of the atmosphere, high concentrations of ozone,
Beyord the limits of the Eurth's atmosphere -~ gero barometric pressure,

Man i1s also threatened by various kinds of radiamt energy during a
flight in space., Above all we should mention the cosmic rays and other
farms of ionising radiation, the short-wave part of the ultraviolet ppectrum
wvhich is absorbed by the ozoms layer around the Earth and which therefore
does not reach through to the Earth's surface.

Small complications of living conditions within the cabin of the space-
ship introduce sharp changss into the conditions of heat exchange between
the organism and the gaseous mixture within the cabin and betwesn the cabin

ard cosmic space,

The airtightness of the cabin will be threatened by meteorites which
move at immense velocities and which therefore posaeas an lmmense penetrat-

ing capacity.

In the time lapsing between the take-off of the rocket and the moment
when it attaing its maximum velocity, the orgamism will be subjected to the
influence of extremely considerable positive accelerations. Such considere
able accelerations of the reverse sign will be operative at the time of
landing on the Earth or on another heavenly body.

A sories of changea in the course of many physiological functions will
be caused Yty the influence of prolonged weightlessness.

In respect to the biological influence of some of these factors we al-
ready have availabls completely adequate data, accumlated, in particular,
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by the field of aviation physiology. Certain protective measures have beon
developed. Included among these meugures are mumerous reliable systems of
which cosmic physiology has made use of the principle of airtight cabins
and pressurized suits.

The infiuence of many other factors on the living orgamism, such as
cosmic rays, ultraviolet and corpuscular radiation of the Sun, a prolonged
state of weightlegsnees, and intensive and prolonged accelerations, have
still not been adequately studied,

A brief state of welghtlessness has been achieved in the course of a
parabolic flight aboard rapid aircraft, In its duration it is not in any
way comparable to that state which is of interest to cosmic physiology.

. In respect to the influence of accelerations on the organism, cosmic
physiology has accumulated rather considerable data. However, these data
are very far from covering all ranges of intensity and duration of action
ofdaccolorationa necessary for the solution of the problems of cosmic
medicine,

Investigations that have been made, in particular, experiments with
shooting dogs in rockets to heights of 100-200-450 lm; these wers begun by
Soviet sclentists in 1950, and the historic experiment with the flight of
the dog "Layka" on the second Soviet artificial earth satellite enabled us
to solve part of these problems, :

In the experiments with 1lifting animals in rockets there were
also successfully tested various systems of rescuing them in emsrgencies.
Finally, the experiment with "Layka™ demonstrated that an ammal, without
harm to his condition, can exist for a rather long time under conditions of
the dynamic weightlessness which penetrates into the apparatus ag it makes
its motion in orbit around the Earth, To be sure; this experiment requires
constant repetition,

We also need experiments with prolonged amnd careful observation of all
the functions of animals returning to the Earth after a prolonged stay on
artlficial earth satellites. This is necessary in order to precisely estab-
lish whether thers are any harmful after effects from the action of cosmic
rays on the orgamism. These rays in space are of considerably greater in-
tensity than at the Earth's surfacs. During the course of such experiments
many other problems will be solved as & by-product of the main investigation.
. Precise solutions to these problems are necessary in order to insure the
safety of the first astromuts,

. After the technical solution of problems associated with the conmtrol of
the flight of the cosmic rocket and after safe methods have been developed
for its return to Earth, we come to the problem of the flight of the first
manned spaceship. We should prepare for this in advance,

CPYRGHT
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prolonged atay in an insulated cabin of limited aize and the absence of
customary surroundings (complete silence, the blarkness of the surround-
ing star<studded space without any depth-semsation, etec.). The pilot
must watoch the readings of numerous instruments and for this hias reactions
mat be rapid and clear. The accustomed rhythm of 1ife is disrupted (the
absence of a change from night to day). All this, if the selection of
persormel is not accomparded by well-devised training, can cause changes
in the functioning of the mervous sytem and can even cause psychic
derangements.

the like, may be regarded as more or less solved for cases of relatively
brief cosmic flightss On long flights to distant heavenly bodies, for
example, it is physically impossible to estatlish on shipboard a suffi.
cient supply of food, even in the form of fantastic superconcentrates, or
oxygen in cylinders, or water. The only solution to the problem is the
development of ways permitting us to transform the spaceship into & kind
of microcosm with its own cycle of circulation of elements, with the re-
generation of oxygen, the absorption of carbon dioxide, and the creation
of nutritioml substances by means of photosynthesis,

matter of the far distant futurs.

this stage will be successfully overcoms in a relatively rief time and
medicine and biology will not lag behind technology which is ready to put
into the hands of humamity such spaceships as will insure the reliability
and safety of the {lights,

Earth, making revolution after revolution with the rhythm imparted to it
by the will of Soviet scientists and engimeers. The signals of the radio
transmitters of this ship are being received all over the world, In these
signals, however, there is no information about airdromes, rocket bases,
and industrial targets of those countries over which our new "starlet™ is
passing, nor are there recordings of the radar signals of radar stations
in those countries. Our spaceship, carrying the flag of peace and sciene.
tifie progress, is threatening no one, is not violating the sovereignity
of any country, and does not encroach on the secrets of any state. It 1a
not necessary to comment on the difference between the peaceful aspirations
of the great Socialist power and the provocative escapades of the unrelent-

__ing parilsans of the cold wa
+~ ("Oreat Bve", by V, Parin (Active Member of the Academy of Medical Sciences

The cosmic pilot will bs subjected to extremely severo demands: a

Problems of the regensration of air, supplies of food and water and

This is not a problem of the immediate future, but neither is it a

The experience accumulated by scientists enmables us to expect that

The first spaceship in the history of humamity is cirecling over the

Lo

of the USSR), Isvestiya, 17 May 1960, p. 3)
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Czechoslovaks Publish Space Exploration Schedule CPYRGHT

In a three column "popular science" review of rocket experiments and
CPYRGHT space rlight plans, with the emphaeia on the Soviot "spaceship" of
1960, the author notes tha ot space a deve 0 &

1thin perhaps one oy two yeara. In conc?usion, he publi shea
the following achedule, noting that [There is every hope that 1% wiil be|
realizable", CPYRGHT CPYRGHT

%1961 - man will circle Earth for several hours or days with the
aid of an artificial satellite.

"1962-1963 ~« man will circle the Moon; the first space traveller
will land on the Moo,

")965 -~ systematic observation of Mars and Vems with the aid or
automatic interplanetary stations. :

11970 «- man will circumnavigate Mars and Verus,

"1975 -- the first space travellers will land on Marg and Vemsg."
{"Towards Human Space ight", by Patrik Marquart, engineer; Bratislava;

UJ Szo, 21 May 1960, p. 8 CPYRGHT

Czechoslovak Observatory Receives "Spacephip" Sigmls

The following caption accompenied a photo of @ man ia earphones
standing before a shortwave radio receiver and a portable tape recorders
"Workers at the Panska Ves iomoapheric observation institute of the

Geophysical Institute of ths Czechoslovak Scientific Academy learned of
the launching of the Soviet spaceship from radio news broadeasts. Miroslav
Jiskra, a technical worker at the observatory, was among the first to
recelve the clearly audible sigmals of the spazeship. The Panska Ves
obaservatory has 4gain successtully fulfililed its task as in the casge of
every Suviet spuvinik launched so fax, In our picture, Miroslav J:lskra

records on mugnetic tape the 1a
Photo caption; no headlim; no sigmtureg Bratislava; Uj 5z0, 18 l{e.y CPYRGHT

1960, p. 1)
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III. METEORCLOGY
The Coagulation (Orowth of Hailatones

This 45 & brief summary of a rocent 9-page article on the problem of
artificially influencing a cumulus congestus cloud cover for ths purpose
of averting hail, The successful solution of this problem depends to &
sigrificant degree on our concepts of the formation and falling of hail,

The present article makes an attempt to compute the coagulation growth
of oloud particles -~ basic in the process of formation of shower precipi-
tation and hail, These computations were made by taking into account the
peculiarities in the developmen’ of cumulus and cumulus congestus clouds as
we observed them in 1955-1959 on the Alagan and El'brus expeditions. Using
there corputaticns a method is proposed for the pradiction of hail processes.

Existing theories of the formation of precipitation from cumulus con-
gostus clouds leads to certain conclusions not confirmed in reality. Our
investigations show that: :

a) in cumulus and cumulus congestus clouds one observes a growth in

the velocity of ascending currents (w) with height to some maximum value

) to a level 37, after which the velocity begins to drop. The maximum
value for the velocity of ascending ourrents in developing cumalus congestus
and thunderatorm clouds, on the basis of data fyom 18 experiments, does not
exceed 27 m/sec; the mean maximm velocity is on an order of 7-8 m/sec (Fig, 1).
In cumulus clouds one also observes the same distribution of velocities of
ascending current with height.

The value for the mean maxiwum velocity in cumulus clouds is 3-4 m/sec.

Measurements have shown that the mean level of maximum velocities
for the indicated types of clouds in the Alesan Valley and in the El'brus
region is situated at an elevation of 2,500-3,500 m from the level of the
point of observations (U,500~5,500 m above sea lsvel), that is, in the
middle or naar.top part of the c¢cloud.

b) Microphysical research conductud with a trap hae snabled us to make
scmé qualitative conclusions about the distribution of cloud drops by sise,
depending on the height above the base of cumlpa and cumlus congestus clouds.

In the lower part of the cloud most drops have a radius of 6-10“,
and there are 200 to 1,500 particles per 1 cm3,' In the lower part of the
cloud there are also "giant® drops with R/——}0-60y4 . In the middle and
near-top part of the cumulus congestus cloud, situated ibove the sone of
saximum vertiosl velocities, the sises of the 1::!11%&1&1 gropa attain
00-600 Mo while the water content is about 20.10-% g/em’,
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¢) Radar imvestigations of processes of fulling of shower and hail
precipitation show a fall from one hoarth for a period of 10 to 20 minuies.
Shower precipitation lasting L0 mimitos or more can be ceused by the suc-
cessive passage of several hearths over the given point.

Thus, the formttion and falling of ghower precipitation and hail 1g
not a prolonged and continuous procsse,

The formatlon of hsll can ve predieted for couveetive clouds of
irtramass origin,

A necessary condition for the formation of hail is the development of
cloud peaks to the level of natural crystallization (from ~120 to -16°),

For the prediction of hail conditlons radiosorde data for the atmos-
Phere are used to determine the temperature stratification, the height amd
thickness of the clecud and the surve of velocities of ascending currents
necessary for the determination of the dimensions of hailstones by using
squations 10 and 11 (not reproduced here) during fall to the height of the
zéro isothemm, In computing the final dimersions of the hallstones reach-
ing the Earth's surface, corrections srs made for the thawing of hailsteoves
below the zero isotherm in accordance with data iIn Table 2,

The maximum poasible smouwnt of presipitation was computed which can
fall from flouds of an intramess crigln in dependence on the velocity of
the rising currents,

Teble 3 shows data characterizing the relationship between the amount
of precipitation Q and the maximim velocity of the vertical currents Wye

- The results engble us te study the possibility of influencing cumulus
congestus clouds for the purpose of everting hail, As a result of wuch &
review we have come to the conclusion that the only method guaranteeing
cessetion of the grewth of hailsterws 1s the contimial crystallizetion of
the entire sapercooled part of the cloud, The wpisodic influence of
crystellizing materisl on the supercocled part of the drops of a developing
cunlus congestus cloud whose peak has a temperature of «6° to =129, can
lead to the formation and falling of hail which would not have fallen had
the process transpired uzmder matural corditions, It should be noted that
due to ths impossilility of deteridiiog the place of the origin of the heil
hearth for the averting of hail we would have to expend 8 quantity of
reagent which exceeds by approximately three orders that which would be
expended if the place of formation of the hearth were known. It is reces-
sary to investigate the possibility of action om clouds by the introduction
of hygroscopic material into the lower part of the clouds.

Conclusionss
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1, The accumulation of large supplies of water in & cloud oocurs as a
result of a decrease in the velocity of the ascemding currents toward the
peak of the cloud, as 8 result of which favorable conditions develop for
the cessa ' 4on of uplift and the accumulatlon of larger drops.

These drops or graupsl increase by means of coagulatlon with the
uprieing fins-drop fraction, increasing the water content of the upper part
of the cloud,

2. By using the indisated method for the formation of hail and data
from radiosonde observations of the atmosphers, it is possible to predict
the falling of hail, the f£imal dimemsions of the hailstones, and the amount
of falling precipitation.

3, The most effective mothod for combatting hail at the present time
is the continwal orystalilzation of the supercooled part of the cloud.

Lk, The most pressinz problems at the present time are those of study
of the macroscoplc parameters of a cumlus congestus cloud for the purpose
of a timely discovery of hail hearths in order that actlion be taken to
_influence them, '
v ("Characteriotics of the Coagulation Growth of Hailstones Assoclated With -
Change in Velocity of Vertical Cwrrents by Height", by N. Sk. Bibhilashrild,
V. P Lapcheva, Ao A. Ordzhonikidze, and G. K, Sulakvslidsa, Tsvestiya
Akademii Nauk SSSR, Seriya Geofizicheskaya No. U, 1960, pp. 585~593)

Repart _on an Airborne Comvlensation Hygrometwr with Auvtomatic Dew Polrt
Hocording . ‘

A short article by A. M. Gromov of the Institute of Applied Gecphysics
of the Academy of Scionces of the USSR des¢ribes a new alraraft condensa-
tion hygroumeter with autematic dew point recording.

Figere 1 shows the lzyoud of the irstrumenmt, Figure 2 is & rhotograph
and diagram of a part of the umdt, Yigurs 3 is a disgram of the photoelectrie
system, Figure I 1s the iayent of the awplifier awd generator. Figure 5 is
a gemoral view of the unit with ayd without its housing. Figure 6 shows
samples of oscillogrrams recorded gt tho time of 21ights in the peried of
developmant of comvaction at a haight of 100 m (a) and in mascent regions
at a helght of 1,500 m, The text discusees the [igarves in eome detall,

On the basis of an wnalysis of the cseillogramg we way aled conclude
that the sepsitivity awmd imerila of the lnstrument erable us to reccrd
fluctuations in the temperaturs of the dew point with an smplitude of 0,3°
and a duration up to 0.5 sec. ‘ :
("Aircraft Condensation Hygrometer witb Automatic Dew Point Recording", ty
A. M, Oromov, Isvestiya Akademii Navk 5SSR, Seriya Geofizicheskaya, No. b,
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On_the Theory of the Chain Process in the Accumulation of Charges in
Thunderheads

The rocentmost 1asue of the Izvestiya of the Academy of Sclences of
the USSR carries an article by V. M. Muchnik of %he Ukrainian Sclentific
Research Hydremeteorological Institute, The article, which is not too
long, lists 20 referencea. Nine of these refsrences were writtem by the
author himself; he has written on this nubject aince at least 1952,

He states that there 1s reason to believe that there are always large
ice particles (hail, graupel) in the thunderclouda of the temperate lati-
tudes. If we take into sccount the phenomena of electrification in an
electrical field ocourring during the thawing of ice particles or their
collision with drops, it will be possible to get still better results;
this 1s because the degree of elestrification during these processes is
greater than some assume, In addition, the possibility of the formation
during thess processes of drops with both signs will emable us to explain
the fact of the existence of a mixtuce of drops of different changes in
thoundercloud precipitation,

The chaln theory of thunderstovm electricity is therefere capsble of
satigfactorily explaining (gualitatively and quantitatively) those ¢lec-
triccd processes occurring in sterm clouds, .

("On the Theory of the Chain Process of Accumilation of Charges im Thunder-
storm Clouds", by V. M. Muchnik, Izvestiya Akademii Nauk SSSR, Seriya
Geofizicheskaya, No. L, 1960, pp ©$26.529

- 23 -

Sanitized - Approved For Release : CIA-RDP82-00141R000201240001-5



Sanitized - Approved For Release : CIA-RDP82-00141R000201240001-5

7. OBOMAGNETISM
The Earth's Magnetic Fleld as a Sum of Two Dipole Fields

Figures 1 to 3 aocompwying this article are maps of the X, ¥ and 2
componenta, computed for each 0° of latitude and longitude.

Once again we can make the assumption that tho Earth's magnetic field
arises as a result of the voriical movement of the highly ionized material
in the Earth's core, It can be represented bty the sum of the fields of two
eccentric dipoless this is further evidence of the existence of such move-
ments. Inasmuch us the field of any vortlcal current can be represented by
the magnetic dipole, vice versa, the magnetic dipole can be ropreaented by
the field of the vortical ocurrent,

By considering the Earth's magnstic field to e the result of a vortical
current at the surface of ths Earth's core, the reason for the displacement
of the ancmalies of the residual field becomes clear,

When selecting precise parameters for the dipoles, we can pose the
question of the legitimacy of the world anomalies, which, not being objec-
‘ively existing reality, only arise becauss the dipole (cemtral or sccentric)
by which the main Earth's field was computed, does not vepresent & true
picture of movement in the curs, bt only the mean or total movement which
is more precisely approximatsd by two dipoles.

For different epochs thera can he a differant combimation of dipolesy
this means, and this is vesy Importand, thet the cause of the Earth's main
mignetic field and its secular variations is the sawe, that is, 1%t consists
not only of vortical movemunts of me.terial in the Earth's core, hat also the
displacement of thess wortices,

("The Earth's Magnetic Field as & Sum.of Two Dipole F‘slda" by B. M,
Lyakhov (Institute of Terres'riel Magnetism, the Ionoaphere, and the
Propagation of Radic Waves), Izveatiya Akademii Nauk SSSR, Seriya
Geofizicheakaya, Noo Ly, 19950, pp. &01-€GE)
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V. OGLACIOLOOY
The Heat Mlance of the Fedchenko Glazier

The following 1s a brief summary of & lO.pape article appearing in the
moat rocently received issue of the Izvestiya of the Academy of Scionces of
the USSR, Geophysiocsl Series,

The thermal rogime of tho surfaca of glaciers, constituting (inecluding
the Arctic and Antarotic) a considerable part of the Earth's surface, is a
part of the totel problem of heat exchange botwsen the Earth's surface and
the atmosphere und is one of & seriey of problems associuted with the formae
tion of climate and the thawing of glaciers, The study of the thermal bal-
' ance of the surfaces of glaciers is of great significance for the national
economy of areas whose rivers are fed by glaclers, in particular, for Central
Asla,

The study of the thermal belanco was part of the work of the YOY expedi-
tion of the Academy of Sclences of the Uzbek SSR to the Fedchenke Glacler =~
the largost walley glacisr on the globe,

Figure 1 ia a full-page map of the Fedcherko Glacier and the headwaters
of the Tanymaa, Yazgulem and Vanch Rivers (teken from Beletskily's hook
"Mount stalin"s.

The working area in which termal talanea wag measared was situated in
the fira avas ¢f the glacier at ax olevation of 5,000 m above sea lavel, at
the polant wherae the Vitkuvskly Jlsacims flows inte the Fedchunko Glacier;
the latter is 2.5 km wide at this point. The surface of the glacler in
this part is level, very pently ndulating, and without open crevasses.
The surfacs has stent & 27 glope,

Figure 2 slhows the dlurmal march of sveragod profiles of wind velocity.

Flgare 5 ls A graph of the recurronce of wind velocity at a height of ore
motar (2) ard the diurmal mawsh of the wean velocity of tha wimd at g
height of one noter (L)e Figure L& shows typen of témperature vrofile.
Flgure 5 shows the lurnsl mevch of the mean temperaturs profila, Figurs 6
ghows the maan march of the maar profile for specific humddity, Figure T
is a graph of the wean diurnsl march of the aforementloned elements of
radiaticn for three geoups of wlowd uoyrar, Figure & 5z the mean diwynal

‘ maxcu of the radiation bslancs B fur tree groups of cloud cover. Figure 9
is the mean diwrnal marexr of furinlent heat {low and the current of heat
passing irto the snows Figere 10 shows the mesn diurnel march of the flow

’ of water vapor from the surface of the glacier, The text, of coursa,
describes the research procedarss and instruments in great detsil and pro-
vides an interpretation of the graphical material. This paper is a
thoroughly detailed and documented study.
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It is found that the main part of the heat received by the surface of
the glacier is expemiod on evaporation, while a lesaser part is expended on
thawing and an inpignificant part goes into the ice layer by means of thermal
conduotivity. The glacial material in the firn region therefore *prefers
to evaporate”., Ap & result, the amount of material thawling proves to be
relatively asmall,

This means that if the evaporation were small, the amount of thawing
material would be gseveral times greater, However, the larger part of the
heat goes into evaporation, as a result of which the thawing is retarded.
The amount of evaporating material is not great due to the fact that the
heat of evaporation for the snow is almost 10 times greater than tho heat
of thawinge i "uu omy o

"he Thernal Balance of the Fedchenko (lacier®, by A. B. Kazanskiy
Inatitute of Physics of the Atmosphere, Academy of Soiences of the USSR)
and V. N. Kolesrikova (Inatitute of Hathematics of the Academy of Sciences
¢f the Usbek S3R), Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,

Mo. b, 1960, pp. 575-564)
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VI. BSEISMOLOGY
Report on the Seismic Station "Yerevan"

The following 4s a full translation of a brief article recently appeare
ing in the Promyshlemmo-Ekonomicheskaya Gazetas CPYRGHT

The selsmic atation "Yerevan" of the Institute of Physicas of the Earth
of the Acadumy of Sciences of the USSR is situatod in tho university village
of the capital of Armermda in a small ome-floor house. In an insulated nellar
’ room of this house there are extremely sensitive instrumaits = soipmographs «-
mounted on concrete pedestals,

' The seismic station "Yerevan" has close connections with many stations
in the Soviet Union, Oreat Britain, Italy, Hungary, Rumania, Czechoslovakia,
and other foreign countries and is mutually exchanging sclentific information
with them. This cooperation on the part of scientists helps a more precise
study of earthquake foci, And there are mary of these on our Earth, In 1959
the seiamic station "Yerevan" recorded 563 earthquakes, of which 155 were
local and nearby, within a radius up to 800 km,

At 1429 hours Greemwich time on 15 September 1959 a strong earthquake
ocourred in the vicinity of the Pacific Ocean., Its epicenter was situated
at a distance of 13,700 km from the station. The displacement of the soil
at Yerevan was LS microns., This year the station also recorded the Agadir
earthquake in Morocco.

At 1355 hours 03 seconds local time on 18 April 1960 the station seige
mograph sensed a vertical subsurface shock near Yerevan with an intensity
of 4o It recurred 27 mimtes later and on the following day,

The "behaviour" of our planet is obaerved from day to day in Armenia
by selsmic stations in Yerevanm, Goris, Lenimakan, and Stepamavan. Plans
call for the expansion of this net. The new seismic atations will be
establighed ' n

"The Selsmis Station 'Yeravan'®, by A, Shkulev, Promyshlerno-Ekonowicheskaya
Gazeta, 18 May 1960, p. L) '
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